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(57)Abstract 

PURPOSE: To improve the system performance by performing the 
transfer of data with the simultaneous control applied to both duplex 
buses and reducing temporarily the bus redundancy in order to attain 
the fast transfer of a large quantity of data. 

CONSTITUTION: A CPU 11 contained in a secondary control block 10 
reads the data to be transferred out of a main storage part 12 and 
transfers them to a communication memory 1 3. Then a bus interface 
1 4 is controlled and the data are transferee! to a communication 
memory 4 via a 0-system bus 8. The data received by the memory 4 
are transferred and stored into a main storage part 3 under the 
control of a CPU 2. That is, a 1 -system bus 9 is normal but not used 
as shown in a diagram (a). In a diagram (b) both buses 8 and 9 are 
simultaneously controlled so that the fast communication is attained. 
If the bus 8 ( for example, has a fault, the normal communication is 
secured by the nondefective bus 9 as shown in a diagram (c). 
Meanwhile the communication is earned out by the bus 9 only owing 
to the fault of the bus 8 as shown in a diagram (d) even if the fast 
communication is tried via the block 10. 
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SPECIFICATION 

TITLE OF THE INVENTION 

Data Transfer Apparatus 

WHAT IS CLAIMED IS: 

A data transfer apparatus comprising: 

a primary control block for controlling an entire 

system; and 

a secondary control block for controlling each 
component in said system; 

wherein said primary control block and said 
secondary control block each include: 

a first bus and a second bus each provided between 
said primary control block and said secondary control 
block; 

a central control unit for controlling said primary 
control block or said secondary control block; 

a first bus interface corresponding to said first 

bus ; 

first storage means for temporally storing 
transmission/reception data, one terminal of said first 
storage means being connected to said first bus interface, 
the other terminal of said first storage means being 
connected to said central control unit; 
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a second bus interface corresponding to said second 

bus ; 

second storage means for temporally storing 
transmission/reception data, one terminal of said second 
storage means being connected to said second bus interface, 
the other terminal of said second storage means being 
connected to said central control unit; and 

third storage means for storing said 
transmission/reception data, said third storage means being 
controlled by said central control unit; and 

wherein in an ordinary communication said data 
transfer apparatus uses either one of said first bus and 
said second bus, whereas in a high-speed communication said 
data transfer apparatus checks that said first bus and said 
second bus are normal and transfers data using said first 
bus and said second bus at the same time. 



DETAILED DESCRIPTION OF THE INVENTION 
[Utilization Field in Industry] 

The present invention relates to a data transfer 
apparatus in which data is transferred between its primary 
control block and secondary control block which are 
connected to each other through dual busses and control the 
System. 
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[Prior Art] 

Conventionally, a data transfer apparatus of this 
type has a dual bus configuration using a primary bus and a 
secondary bus. The apparatus is controlled so that the 
primary bus is normally used and when a fault has occurred 
in the primary bus, the secondary bus replaces the primary 
bus . 

[Problems to be Solved by the Invention] 

As described above, since the conventional data 
transfer apparatus employs a dual bus configuration in 
which only one bus is normally used to transfer data, the 
apparatus is disadvantageous in that the other bus cannot 
be effectively used and therefore is redundant. 

The object of the present invention is to provide a 
data transfer apparatus capable of temporally reducing the 
redundancy of the bus so as to transfer a large amount of 
data at high speed as well as enhancing the performance of 
the system without causing any problems in its fault- 
tolerant function . 
[Means for Solving the Problems] 

A data transfer apparatus of the present invention 
comprises : 

a primary control block for controlling an entire 
system; and 

a secondary control block for controlling each 
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component in said system; 

wherein said primary control block and said 
secondary control block each include: 

a first bus and a second bus each provided between 
said primary control block and said secondary control 
block; 

a central control unit for controlling said primary 
control block or said secondary control block; 

a first bus interface corresponding to said first 

bus ; 

first storage means for temporally storing 
transmission/reception data, one terminal of said first 
storage means being connected to said first bus interface, 
the other terminal of said first storage means being 
connected to said central control unit; 

a second bus interface corresponding to said second 

bus ; 

second storage means for temporally storing 
transmission/reception data, one terminal of said second 
storage means being connected to said second bus interface, 
the other terminal of said second storage means being 
connected to said central control unit; and 

third storage means for storing said 
transmission/reception data, said third storage means being 
controlled by said central control unit; and 
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wherein in an ordinary communication said data 
transfer apparatus uses either one of said first bus and 
said second bus, whereas in a high-speed communication said 
data transfer apparatus checks that said first bus and said 
second bus are normal and transfers data using said first 
bus and said second bus at the same time. 
[Embodiment] 

An embodiment of the present invention will be 
described below with reference to the. accompanying drawings 

In Fig. 1, which shows the embodiment of the present 
invention, a data transfer apparatus comprises: a primary 
control block 1 for controlling the entire system; a 
secondary control block 10 for controlling each component 
within the system; and a "0"- system bus 8 and a "1" -system 
bus 9 used for communications between the primary control 
block 1 and the secondary control block 10. The primary 
control block 1 includes: a central control unit 2 for 
controlling the entire primary control block 1; a bus 
interface 5 for the "0" -system bus 8; a communication 
memory 4 which temporally stores transmission/reception 
data and whose one terminal is connected to the bus 
interface 5 and the other terminal is connected to the 
central control unit 2; a bus interface 7 for the "l"- 
system bus; a communication memory 6 which temporally 
stores transmission/reception data and whose one terminal 
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is connected to the bus interface 7 and the other terminal 
is connected to the central control unit 2; and a main 
storage unit 3 controlled by the central control unit 2 to 
store transmission/reception data. The secondary control 
block 10, on the other hand, includes: a central control 
unit 11 for controlling the entire secondary control block 
10; a bus interface 14 for the "0" -system bus 8; a 
communication memory 13 which temporally stores 
transmission/reception data and whose one terminal is 
connected to the bus interface 14 and the other terminal is 
connected to the central control unit 11; a bus interface 
16 for the "1" -system bus; a communication memory 15 which 
temporally stores transmission/reception data and whose one 
terminal is connected to the bus interface 16 and the other 
terminal is connected to the central control unit 11; and a 
main storage unit 12 controlled by the central control unit 
11 to store transmission/reception data. 

It should be noted that Fig. 1 shows only components 
necessary to realize the present invention. In the figure, 
the components in the primary control block 1 are the same 
as the components in the secondary control block 10. 
However, those components need not necessarily be the same 
if they have the same functions. 

Fig. 2 is a diagram showing control methods for 
ordinary communications and high-speed communications using 
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the data transfer apparatus shown in Fig. 1. With 
reference to Figs. 1 and 2, description will be made below 
of the operation in which data is transferred from the 
secondary control block 10 to the primary control block 1. 
The central control unit 11 in the secondary control block 
10 transfers the transfer data from the main storage unit 
12 to the communication memory 13. Then, the central 
control unit 11 controls the bus interface 14 so that the 
data is transferred to the primary control block 1 through 
the "0" -system bus 8. In the primary control block 1, the 
data is transferred to the communication memory 4 through 
the bus interface 5 . The data in the communication memory 
4 is transferred to and stored in the main storage unit 3 
under control of the central control unit 2. Fig. 2 (a) 
shows the above operation. In Fig. 2 (a), the "l"- system 
bus 9 is normal but is not used. To carry out a high-speed 
communication, both the " 0 sys tern bus 8 and the "l"-system 
bus 9 are simultaneously controlled to transfer data using 
both busses at the same time, as shown in Fig. 2 (b) . The 
data transfer procedure for the "1"- system bus 9 is the 
same as that for the "0" -system bus 8 described above. 

Fig. 2 (c) and Fig. 2 (d) show a case in which one 
of the busses fails (for example, the "0" system fails) . 
In Fig. 2 (c) , since the "0"-system bus 8 cannot be used 
for communications due to its fault, the "1" -system bus 9 
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is used instead to carry out an ordinary communication. In 
Fig. 2 (d) , a high-speed communication is attempted from 
the secondary control block 10. However, since the "0"- 
system bus 8 is faulty and therefore only the "l"-system 
bus 9 can be used for communications, the amount of data 
which can be transferred during a given time period is the 
same as that attained in the case shown in Fig. 2 (c) . 

The above description was made of a system having a 
dual bus configuration. However, the present invention is 
not limited to the above specific configuration. The above 
control method can be applied to a triplex (or more) bus 
configuration, making it possible to transfer data at 
higher speed. 

[Effects of the Invention] 

As described above, the present invention 
simultaneously controls two busses constituting a dual bus 
to transfer data to temporally reduce the redundancy of the 
bus and transfer a large amount of data at high speed as 
well as enhancing the performance of the system without 
causing any problems in its faul t - tolerant function. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the configuration of an 
embodiment of the present invention. 

Fig. 2 is a diagram showing control methods for 
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ordinary communications and high-speed communications using 
the data transfer apparatus shown in Fig. 1. 
1 ... primary control block 

2, 11 ... central control unit 

3, 12 ... main storage unit 

4, 6, 13, 15 ... communication memory 

5, 7, 14, 16 ... bus interface 

8 ... "0" -system bus 

9 ... "1"- system bus 

10 ... secondary control block 
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Drawings 
Figure 1 : 

1 ... PRIMARY CONTROL BLOCK 

2, 11 ... CENTRAL CONTROL UNIT 

3, 12 ... MAIN STORAGE UNIT 

4, 6, 13, 15 ... COMMUNICATION MEMORY 

5, 7, 14, 16 ... BUS INTERFACE 

8 ... "0" -SYSTEM BUS 

9 ... "1" -SYSTEM BUS 

10 ... SECONDARY CONTROL BLOCK 
Figure 2 : 

3E . . . PRIMARY 
I'J ... SECONDARY 

(a) BOTH BUSSES ARE NORMAL: ORDINARY COMMUNICATION 

(b) BOTH BUSSES ARE NORMAL: HIGH-SPEED COMMUNICATION 

(c) "0" -SYSTEM BUS IS FAULTY: ORDINARY COMMUNICATION 

(d) "0" -SYSTEM BUS IS FAULTY: HIGH-SPEED 
COMMUNICATION 

BEPVMZfUy^ ... PRIMARY CONTROL BLOCK 
7^— . . . DATA TRANSFER DIRECTION 

/^^Hf . . . BUS FAULT 

IfJ^ypyny^ _ SECONDARY CONTROL BLOCK 
^7*7-f Y)V . . . IDLE BUS 



